The change of smooth muscle response to agonists during aging are important and interesting since they have significant effect on the function of these muscles such as their influence over the contraction of smooth muscles in blood vessels to control blood pressure.
It has been found that the vas deferens of aging rats (24 months old) in relation to mature rats (4 months old) experienced a reduction in presynaptic response from an a2-agonist, but were unaffected by an a,-agonist (1). This result suggests that the response of the vas deferens to agonists is not uniformly affected by aging. The differential effect of the response to agonists has significant implication on main taining homeostasis of smooth muscle function. Thus, it is desirable to investigate whether the response of the vas deferens to other agonists will be affected by aging.
This communication surveyed several classic smooth muscle stimulants as well as trypsin, which we found also stimulates smooth muscle contraction. Since the objec tive of this study was to survey as many agonists as possible within a limited time period and with a limited number of rats, single doses of agonists were used.
Male Fischer 344 strain rats, 4-6 and 24 26 months old, were obtained from Charles River Laboratories (Wilmington, MA). They were kept under controlled temperatures (20 24°C) and humidity (40-65%) and received water and pasteurized food ad lib. After they were killed, the vas deferentia of these rats were isolated and stripped of surrounding tissues. They were then mounted in a 10 ml organ bath filled with Krebs solution (com position in mM: NaCI, 119; KCI, 4.7; CaCl2, 2.5, NaHPO4, 1.2; NaHCO3, 25; glucose, 11) at 37 °C, and bubbled with 95% 02 and 5% CO2. Contractions were recorded with a Grass FT03 force-displacement transducer attached to a Grass 4P Polygraph. Vas deferentia were electrically stimulated with two parallel platinum electrodes with 60V of 1 msec duration every 10 sec. After one hr of equilibration, changing Krebs solution every 20 min, the experiment of testing agonists was begun. The adding order was KCI, bradykinin, BaC12, carbachol, KCI, and then trypsin. There was no special reason for this order except that trypsin was added last because of its proteolytic activity. The Krebs solution was changed three times to remove agonists after they reached their peak activity level. The next agonist was added after stable contractions were established. The last test of KCI was under no electrical stimulation. The significance of the data was determined by Student's t-test. All agonists and chemicals were purchased from Sigma Chemicals Co. (St. Louis, MO). The trypsin was from porcine pancreas (type IX, 18,800 BAEE unit per mg).
After one hr of equilibration, the twitching contraction force of vas deferens from mature rats (4-6 months old) was 8.81 ±2.79 g/g of wet weight of vas deferens (wwvd), and it was 5.57±1.68 g/g (wwvd) for old rats (24-26 months old). Statistically, there was no significant difference between these two data. After 30 min of trypsin treatment followed by one hr of equilibration, the twitching contractions were 4.86±0.69 g/g (wwvd) and 3.93±1.11 g/g (wwvd) for mature and old rats, respectively. Thus, a significant decrease of twitching contractions in both groups was observed after discon tinuing trypsin treatment.
The maximum contraction induced by 0.1 M KCI without field stimulation was 87.7+7.1 g/g (wwvd) and 72.7±5.1 g/g (wwvd) for 8 mature and old vas deferentia, respectively. These two data also displayed only insignificant statistical differences. Similarly, the maximum contractions induced by 0.1 M KCI concluded with insignificant differences between mature and old vas deferens which were treated with trypsin. Thus, these data indicate that there is no significant difference in contracting ability of mature and old vas deferens. Previous research concluded that the maximum contraction of the vas deferens in 6-8 month old rats, induced by 0.1 M KCI was less than 50% that of 6-8 week old rats (2) . Apparently, there is no further decrease of contracting ability after the age of 6 months.
As shown in Table 1 , the vas deferens of mature and old rats responded to agonists by increasing their twitching contractions. Their contractions were stronger with than without adding these agonists. This increase of twitching contractions in the vas deferens shows no statistically significant difference between mature and old rats except in their response to BaCl2, in which case the activity of old vas deferens was significantly smaller than that of mature vas deferens (Table 1) . Since the action of BaCl2 may be due to the release of calcium ions inside of the cell (3), it seems that old vas deferens may have difficulty in releasing calcium ions or may have difficulty in bringing barium ions into the cell. As shown in Fig. 1 , trypsin increases the twitching contraction and tension of the vas deferens at the same time, but the duration and time to reach the peak of contraction is different.
The maximum tension was reached in 2 min after adding trypsin, whereas twitching contraction was reached in 5 min.
The old vas deferens response to trypsin was significantly larger than that of the mature vas deferens (Table 1) . However, there is no significant difference between mature and old vas deferens with regard to trypsin-induced tension (12.37±1.3 vs. 13.86±2.16 g/g (wwvd), for mature vs. old rat). This result was different from non-electrically stimulated guinea pig vas deferens in which trypsin induced an initial depression of tension followed in 10-20 sec by a slow contraction (4) . The mechanism of the trypsin-increased twitching contraction is not known. Since some presynaptic a-adrenoceptor antagonists increase the twitching contraction of rat vas deferens (5), the increase of twitching con traction by trypsin may be due to a blocking of the presynaptic a-adrenoceptor.
The idea of trypsin involving presynatic a-adre noceptors seems plausible because the vas deferens of aging rats changed in response to presynatic a-adrenoceptor agonists but not postsynaptic a-adrenoceptor agonists (1) and also changed in response to trypsin (Table 1) . Therefore, clonidine which is a presynaptic a-adrenoceptor agonist (5) was used to test trypsin action. The concentration of clonidine (5 nM) which inhibited 90% of the twitching contractions of the vas deferens of mature rats completely prevented the increase of twitching contractions induced by trypsin, but prazosin (100 nM) which is a postsynaptic a-adrenoceptor agonist (6) had no effect on trypsin action. These results suggest that trypsin may block presynaptic a-adrenocep tors. However, the blocking effect of trypsin may be due to the formation of a factor by its proteolytic activity rather than its direct action on receptors since Rapaport and colleagues (7) indicated that trypsin relaxed the norepinephrine-induced contraction of the rat aorta through the formation of an endothelial factor. It is of interest to know whether the endothelial factor can induce the increase of twitching contractions of the rat vas deferens.
Under stressed conditions such as sus tained muscle exercise, the activities of tissues from young and old organisms display significant differences (for example, regulation of blood-sugar levels), but under the unstressed conditions, there is no differ ence between young and old (8) . This suggests that the vas deferens of young and old rats may show different responses to agonists after having been treated with trypsin since the changes of contracting ability of the vas deferens after trypsin treatment may indicate that the vas deferens is under stress or unusual conditions. Thus , we tested the responses of vas deferens to some agonists; however, there was no significantly different response to these agonists between mature and old vas deferens (Table 1 ) . Therefore, trypsin treat ment changed vas deferens contraction, but it did not change the response to these agonists.
In summary, the field stimulation-induced twitching contraction or KCI induced con traction of vas deferens from mature and old rats did not display any significant difference. There were also no significant difference in their responses to bradykinin, carbachol and KCI; however, their responses to BaCl2 and trypsin did show significant differences . Trypsin caused the increase of twitching contraction and tension by its effect on presynaptic a-adrenoceptors.
After 30 min of trypsin treatment, the responses of mature and old vas deferens to agonists were no different than the responses without trypsin treatment.
